Simulated learning in musculoskeletal assessment and rehabilitation education: comparing the effect of a simulation-based learning activity with a peer-based learning activity by Hecimovich, Mark & Volet, Simone
University of Northern Iowa 
UNI ScholarWorks 
Faculty Publications School of Kinesiology, Allied Health, and Human Services 
2014 
Simulated learning in musculoskeletal assessment and 
rehabilitation education: comparing the effect of a simulation-





Let us know how access to this document benefits you 
Copyright ©2014 Mark Hecimovich and Simone Volet 
This work is licensed under a Creative Commons Attribution 4.0 License. 
Follow this and additional works at: https://scholarworks.uni.edu/hpels_facpub 
 Part of the Health and Physical Education Commons, Leisure Studies Commons, and the Sports 
Sciences Commons 
Recommended Citation 
Hecimovich and Volet: Simulated learning in musculoskeletal assessment and rehabilitation education: 
comparing the effect of a simulation-based learning activity with a peer-based learning activity. BMC 
Medical Education 2014 14:253. 
This Article is brought to you for free and open access by the School of Kinesiology, Allied Health, and Human 
Services at UNI ScholarWorks. It has been accepted for inclusion in Faculty Publications by an authorized 
administrator of UNI ScholarWorks. For more information, please contact scholarworks@uni.edu. 
RESEARCH ARTICLE Open Access
Simulated learning in musculoskeletal assessment
and rehabilitation education: comparing the
effect of a simulation-based learning activity with
a peer-based learning activity
Mark Hecimovich1*† and Simone Volet2†
Abstract
Background: Musculoskeletal disorders and diseases are leading causes of pain, physical disability, and doctor visits
throughout the world. Health professionals must be trained to assess, treat through rehabilitation and monitor patients
with these disorders. Yet, due to overcrowded curricula, some health education programs struggle to accommodate
more than minimal training in musculoskeletal conditions. Consequently, educators in these professions must consider
how traditional instruction could be complemented effectively to enhance students’ preparation for the diverse
musculoskeletal disorders and pathologies they may encounter. The purpose of this study was to explore the benefits
that can be obtained from laboratory practice in musculoskeletal conditions with a standardised patient, rather than a
peer patient, in a condensed time frame.
Methods: Two groups of students were assigned to either a standardised or a peer patient condition for 2 × 2 hours
musculoskeletal assessment and rehabilitation lab sessions. All students completed a pre-post matched questionnaire
measuring their clinical knowledge, confidence in clinical skills and motivation for further learning. Their clinical skills
were tested at the end. Students and standardised patients’ perceptions of the simulated learning environment to
practise musculoskeletal assessment and rehabilitation were also elicited.
Results: A t-test for independent samples revealed that students working with standardised patients displayed
significantly higher standards of practical clinical skills than those working with peer patients (p=0.018). Using
MANOVAs with repeated measures, no interaction effect for clinical knowledge, confidence in clinical skills, and
motivation for future learning were found, both groups displaying significantly enhanced cognition and motivation.
Three positive and two negative themes emerged from the analysis of students’ perceptions of the simulated learning
environments. These were consistent with the simulated patients’ perceptions.
Conclusions: The findings of this study provide support for the value of using standardised patients to enhance
clinical skills in musculoskeletal assessment and rehabilitation when the timeframe for laboratory practice is limited.
Students’ perceptions of their experience contributed to explain why confidence in clinical skills might not necessarily
improve when practising with standardised patients. Suggestions are made for optimising learning with standardised
patients and for addressing the economic challenge on health education programs of hiring standardised patients.
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Background
Musculoskeletal disorders and diseases are a leading cause
of pain, physical disability, and doctor visits throughout
the world [1]. Therefore it is important that health profes-
sionals are optimally trained to assess (or comprehend
basic assessments completed on a referred patient), treat
through rehabilitation and monitor patients with these
disorders. Health professions, which commonly see pa-
tients with these disorders, include exercise physiology,
physical therapy (physiotherapy), medicine, athletic train-
ing (athletic therapist), chiropractic, occupational therapy,
and osteopathy.
One of the major challenges for curriculum developers
in the health professions is that the musculoskeletal sys-
tem has multiple varying conditions, injuries and path-
ology [2]. Any health education program would struggle
to cover all aspects in one rehabilitation unit or module.
The training and curriculum of the different related pro-
fessions, therefore, vary substantially in their musculo-
skeletal content. For example, physical therapy [3],
athletic training [4] and chiropractic [5] curricula dedi-
cate more hours and in greater depth and detail to this
area than, for example, medicine [2] and exercise physi-
ology [6]. This means that students in some programs
are better prepared than others to perform these skills
safely [7]. As a consequence, it is vital for educators in
these professions to consider how traditional forms of
instruction could be complemented to best prepare stu-
dents for the diverse range of clinical conditions they
may encounter in their professional practice. Most im-
portantly, they should be sensitized to the uniqueness of
each condition and be fully committed to engage in con-
tinuous professional learning in this area.
The inadequacy of the medical curriculum to address
musculoskeletal disorders and diseases has long been
recognised and has received increased attention in the
last decade. Many countries have adopted different ap-
proaches to addressing this problem. In the United
States, one of the first unified attempts at undergraduate
musculoskeletal curriculum reform started with the es-
tablishment of the National Bone and Joint Decade [8].
One area of focus was to ensure dedicated instruction in
musculoskeletal medicine in 100% of U.S. medical schools
(Project 100), an objective that was addressed in a number
of ways [9] including re-evaluation of musculoskeletal cur-
ricula by schools and accreditation bodies (Contemporary
issues in medicine report VII).
A few studies also attempted to compare different
types of musculoskeletal learning instruction in medical
education. For example de Jong et al. [10] randomised
students to small group tutorials or large group inter-
active seminars for cognitive instruction, and found no
differences in end-of-sequence test scores, but greater
satisfaction with the small group format. Modica et al.
[11] compared large group lectures and physical examin-
ation demonstration with a web-based tutorial, and found
no differences in exam or OSCE performance whilst
Vivekananda-Schmidt et al. [12] found that addition of
a computer-based module to an existing curriculum re-
sulted in improved OSCE results.
Interestingly, while the use of standardised patients
(SPs) is frequently utilised in the teaching and assess-
ment of physical exam or diagnostic skills in medical
education [13], this form of instruction is still limited in
the area of musculoskeletal assessment and rehabilita-
tion education. An SP is defined as a person who repeat-
edly portrays his or her diagnosis or a set of symptoms,
or a healthy individual who has been carefully coached
to accurately portray a specific patient diagnosis or set
of symptoms [14]. Initially pioneered in medicine in the
1970s in response to lack of availability of ‘real patients’
for ward-based teaching, and the recognition that stu-
dents required more opportunities to practice in a con-
trolled environment prior to actually being released in a
clinical setting [15,16], the use of actors to act as pa-
tients has become commonplace in many health profes-
sion education programs [17]. Extending its use to
musculoskeletal assessment and rehabilitation in medical
education may therefore be beneficial [2].
The value of simulated learning in preparing students
for clinical encounters related to musculoskeletal assess-
ment and rehabilitation in programs which do not have
multiple units in this area, such as medicine [2] and ex-
ercise physiology [6] needs to be examined. Whilst also
aiming at knowledge and skill development, the use of
SPs provides vital professional preparation to comple-
ment traditional instruction. According to Collet et al.
[18], it should target the preclinical and trainee stage
levels, when performance-based teaching and assessment
becomes critical.
Performance-based teaching and assessment are terms
used to describe methods that allow educators to focus
on clinical skills rather than simply clinical knowledge.
Whilst traditional methods (ranging from lectures to
case-based multiple-choice tests) may be effective for
teaching and testing knowledge, fostering students’ de-
velopment of clinical skills is not as amenable to these
methods [19]. Performance-based approaches provide
opportunities to teach and test at the same time the
amalgam of knowledge, skills, and attitudes that are inte-
gral to health professionals’ work [15,16]. Particularly in
the context of communicative and cultural competencies,
performance-based methods possess intrinsic advantages
over traditional methods since they require both declara-
tive knowledge and procedural knowledge [20].
A number of empirical studies have revealed that
students trained in certain medical procedures with SPs
showed improved skills compared to students in a
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traditional training program, as well as increased confi-
dence in that procedure [21-23]. Survey studies also re-
vealed reduced stress and anxiety in students performing
examinations, and increased satisfaction and attention to
patients’ feelings, integrity, and privacy [24]. In all these
studies, the outcome measures were mostly an isolated
aspect of one of the skills, or an estimation of feelings
such as self-confidence or anxiety of the students in
either male or female patients. A number of studies have
demonstrated the pedagogical advantages for using SPs
to educate medical students [25-27] and as a result, SPs
are commonly used in medical education and the
American Physical Therapy Association (APTA) has in-
cluded the use of standardised patients (SPs) as part of
its educational strategic plan [28]. The most frequently
cited advantages include the opportunity to create and
expose learners to complex cases [26], directly test newly
acquired knowledge of patient- interviewing skills [25],
and explore communication challenges inherent to com-
plex patient care [27,29].
The present study aimed to contribute to this body of
research by examining the benefits of training practice
in musculoskeletal assessment and rehabilitation using
SPs, and in a condensed time frame. Exploring the bene-
fits that can be obtained from SPs instruction in a con-
densed time frame is particularly important in areas of
health professional education, which cannot incorporate
multiple musculoskeletal assessment and rehabilitation
units or modules.
The study endeavoured to compare the effect of a
simulation-based learning activity (involving actors as
patients) with a peer-based learning activity (peers acting
as patients for each other) on a range of clinical, cogni-
tive and motivational outcomes. This included students’
practical clinical skills, their clinical knowledge, their
confidence in evaluating a shoulder pathological con-
dition, as well as their motivation and desire to learn
about musculoskeletal rehabilitation related to other
conditions in the future.
Four hypotheses were generated:
1. It was hypothesised that after practice, the group of
students in the simulated learning environment
involving actors would display higher standards of
practical clinical skills in comparison to the group of
students in the peer-based learning environment,
because the actors as SPs would be responding
(as instructed) to assessment and rehabilitation
procedures, therefore students would get more
realistic responses and learn from these.
2. No group differences were expected in the
development of clinical knowledge on the ground
that such knowledge could be acquired through
lecture instruction.
3. Based on prior research, it was hypothesised that
confidence in clinical skills would be higher for the
group of students who practised their skills with an
actor acting as patient rather than a peer as patient;
on the ground that practising with a SPs would
boost their confidence in dealing with “real” patients.
4. Finally, it was also hypothesised that the simulated
learning environment would produce greater
motivation for further learning, on the ground that the
experience of a patient’s unique reactions to a simulated
condition would lead to a realisation of the complexities
encountered in musculoskeletal rehabilitation and
therefore the need for further learning.
Methods
Participants and study modules
Participants were 3rd year university exercise physiology
students (N = 43), all volunteers, who were about to enter
their year-long clinical practicum. Participants had no pre-
vious coursework in shoulder evaluation and musculoskel-
etal rehabilitation. This research was conducted following
ethics approval from the University’s Human Research
Ethics Committee, and student written consent. Exercise
physiology students were ideal candidates because in the
country where the study was conducted, exercise physiol-
ogists are allowed to administer musculoskeletal exercise
rehabilitation to patients in a variety of clinical settings.
The study module on shoulder evaluation and musculo-
skeletal rehabilitation, designed for this study, took place
over two weeks, with the final testing on the following
week. Each week, participants attended a 2-hour didactic
lecture, followed by a 2-hour lab offering opportunities to
practise shoulder evaluation and management, on the spe-
cific topics presented in the preceding lecture. Students
were assigned to either the simulated learning environment
(actors as standardised patients) or the peers’ learning en-
vironment (peers acting as patient for each other) for their
lab practice in the first week. The results of a pre-test were
used to form two groups with comparable entry profiles.
Assessment instruments
Clinical knowledge (pre-post)
A new 10-item written test (Table 1) was developed to as-
sess students’ clinical knowledge about shoulder anatomy,
evaluation and rehabilitation management, and more spe-
cifically, the frequently encountered shoulder conditions,
rotator cuff tendinopathy/subacromial (RCT) impinge-
ment syndrome pathology and multidirectional instability,
which were targeted in the lectures and labs.
Self-confidence (pre-post)
A 9-item self-confidence scale (Table 2) was developed to
assess students’ confidence in their knowledge and skill in
assessing and initiating beginning exercise techniques for
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RCT pathology and shoulder multidirectional instabil-
ity. Currently no validated measure of shoulder self-
confidence exists. The new instrument used a format
similar to the general Clinical Skills Confidence Question-
naire developed and validated by the researchers [30].
Engagement in lifelong professional learning in exercise
physiology (pre-post)
A new 3-item scale (Table 3) was developed to assess
students’ motivation and desire to learn more about
musculoskeletal rehabilitation related to other condi-
tions in the future, and for professional lifelong learning
more generally. This measure was accompanied by an
open-ended question to provide students with an oppor-
tunity to elaborate on their answers.
Clinical skills (post)
This involved a practical test of students’ capacity to
evaluate a shoulder for the RCT and multidirectional
instability condition. After this assessment, students
in the SPs condition were invited to answer a few
additional open-ended questions eliciting their own
assessment of their learning in their assigned practice-
training environment.
Standardised-patient and peer-patient student evaluation
(post)
Standardised and Peer-patients were invited to answer
an open-ended question on the performance of the
student during the clinical skills test.
Table 1 Clinical knowledge pre-post short answer questions
Question
1. Please list the four muscles which comprise the rotator cuff:
2. Please list the range of motions (ROM) normally assessed on the shoulder:
3. Please name the orthopaedic test which pushes the supraspinatus tendon against the anterior surface of the corocoacromial ligament with
patient sitting or standing, shoulder flexed to 90 degrees and then internal rotated without resistance by the patient:
4. The sulcus sign/inferior test is use to determine which shoulder pathology:
5. Scapulohumeral rhythm consists of integrated movements of which areas of the shoulder complex:
6. Early exercise interventions concentrate normally of 3 areas. Please list 1 of these areas:
7. The application of alternating isometrics and rhythmic stabilization techniques is designed to develop strength and stability of proximal muscle
groups in response to shifting loads. Please briefly outline what is meant by this:
8. It is imperative that the proximal stabilizing muscles of the thorax, neck, and scapula function properly before initiating dynamic strengthening
of the muscles that move the glenohumeral joint through the ROM to avoid faulty mechanics. Please briefly outline what is meant by this:
9. As soon as the patient develops control of scapular and humeral motions and the basic components of the desired activities without
exacerbating the symptoms, you need to initiate specificity of training toward the desired functional outcome by progressing the strengthening
exercises to maximum resistance concentrically and eccentrically. Please provide a summary of what this concept entails:
10. The shoulder girdle functions in both open- and closed-chain activities, and therefore the muscles should be trained to respond to both situations.
Why is this important:





1 How confident are you in doing basic shoulder assessments such as muscle testing and range of motion on a
person whom you are not familiar with?
1 2 3 4 5 6
2 How confident are you in being able to make a patient comfortable, minimising their pain and anxiety, whilst
performing a shoulder assessment on your patient?
1 2 3 4 5 6
3 How confident are you in taking a history on a patient with rotator cuff tendonitis/impingement syndrome? 1 2 3 4 5 6
4 How confident are you in performing shoulder palpation on a patient with shoulder complaints? 1 2 3 4 5 6
5 How confident are you in interpreting a patient’s verbal and physical response to orthopaedic assessment
procedures? In other words, interpreting if the assessment is positive or negative for a condition such as facet or
impingement syndrome?
1 2 3 4 5 6
6 How confident are you in explaining to a patient what may be causing their pain during a certain procedure; for
example, shoulder pain during a specific orthopaedic procedure
1 2 3 4 5 6
7 How confident are you at performing a basic shoulder assessment which includes observation, orthopaedic, muscle
testing, and range of motion procedures?
1 2 3 4 5 6
8 How confident are you in interpreting the findings of an active function tests or either the spine or shoulder? 1 2 3 4 5 6
9 How confident are you at initiating a shoulder range of motion and strengthening exercise technique? 1 2 3 4 5 6
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Procedures
Results from the initial clinical knowledge test were used
to assign students to one of the two groups for the la-
boratory sessions, in such a way that each group had a
comparable aggregate entry profile in terms of students’
prior knowledge in RCT and multidirectional instability
pathology. 22 students were assigned to a Peer Patient
(PP) condition (16 Male, 6 Female; 18 aged between
18-22 years, 3 between 23-28 years, and 1 older than
28 years) and 21 to a Standardised Patient (SP) condition
(11 Male, 10 Female; 16 aged between 18-22 years, 4 be-
tween 23-28 years, and 1 older than age 28 years). Each
week, over the course of two weeks, both groups attended
a two-hour lecture (same for both groups). This lecture
provided background on the shoulder conditions, includ-
ing pathomechanics, signs and symptoms, evaluation
techniques and rehabilitation protocols related to the
practice-training activity, or lab. Following the lecture, stu-
dents joined their assigned training practice group, either
a simulated learning environment (with a standardised
patient) or a peer-based learning environment (peers
acting as patients for each other). Students had an
opportunity to practise their skills with, respectively, a
different peer or different actor. The task, the room
and the duration of the laboratory session, for students
to practise their skills in evaluating and managing RTC
pathology, were the same for both groups. One lecturer
in exercise physiology with expertise in rehabilitation
was present in each session but did not intervene.
One week after the completion of the two-week lecture
and lab sessions, all participants returned to complete the
post-tests. These included the same knowledge and confi-
dence tests as at the beginning. In addition, students’
clinical skills were also assessed with a practical test, per-
formed with respectively, a peer or standardised patient,
depending on the group they had been assigned to. Stu-
dents in the SPs condition were invited to answer a few
additional open-ended questions eliciting their own as-
sessment of their learning in their assigned practice-
training environment. SPs and PPs were invited to answer
an open-ended question eliciting their own assessment on
the performance of the student being assessed during the
practical skills test.
Standardised patients
A pool of 22, 5th-year, clinical-based chiropractic student
volunteers were trained as standardised patients. These
volunteers were from a chiropractic program offered in
a separate school, which means it was highly unlikely
that they would know any of the participants. These vol-
unteers were considered ideal candidates to act as SPs in
that they possessed an excellent understanding of the
shoulder region and the various evaluations that they
would be exposed to as a standardised patient. However,
they were instructed to provide constructive feedback to
students only on their professional and communication
skills, and not on how well they performed the skill. This
was done to create a more real life situation in which pa-
tients usually are unfamiliar with how well a specific skill
is being performed. Their age range spanned from 22 to
40 years of age. All the standardised patients were re-
quired to attend two preliminary training sessions on
shoulder examination procedures and their responsibil-
ities as a standardised when the student was performing
an evaluation on them, and when requests made of them
(i.e., lift your arm up and to the side). Once the actual
lab commenced the SPs responded according to the spe-
cific evaluation technique the student was performing.
Data analysis
The reliability of the two scales on each occasion was
determined using Cronbach’s alphas: 9-item Confidence
scale (t1 α = .94; t2 α = .93); and 3-item Engagement
scale (t1 α = .72; t2 α = .82). Data analysis involved
Independent-samples t-test for the practical test admin-
istered at the end, MANOVAs with repeated measures
to compare the pre- and post-tests results of the two
groups for all the matched data (pre-post).
Qualitative data analysis was used to examine students’
perceptions of the simulated learning environment, elic-
ited in an open-ended question format at the end of the
clinical skills practical test. The analysis was also used to
examine peer and SPs perceptions on the students’ per-
formance during the practical skills test. The free text
responses were manually coded, and thematic analysis of
the data was undertaken to identify patterns and domin-
ant themes [31].






1 I look up for resources about
the way exercise physiology
or exercise science practices
are conducted in addition to
what is required in my units
1 2 3 4 5 6
Please explain:
2 I seek opportunities to develop
my practical skills through
volunteering for staff research
or community projects.
1 2 3 4 5 6
Please explain:
3 I am open to new learning
opportunities in the field of
exercise physiology or exercise
science.
1 2 3 4 5 6
Why?
What kind?
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Results
Comparing the effect of a simulation-based learning with
a peer-based learning
The means and standard deviations for all measures
used in this study are displayed in Table 4, and statistical
tests were carried out to test the four hypotheses.
Hypothesis 1 related to clinical skills was supported.
An independent-samples t-test revealed a significant dif-
ference between the group of students who worked with
simulated patients (M = 13.47, SD = 4.91) compared to
those who worked with peer patients (M = 10.18, SD =
3.77); t(41) = -2.47, p =0.018. These results reveal that
students who worked with a standardised patient dis-
played higher standards of clinical skills than those who
worked with peer patients.
The null hypothesis (Hypothesis 2) related to the de-
velopment of clinical knowledge was also supported. A
MANOVA for group by time for the clinical know-
ledge test revealed no interaction effect. Both groups
improved their clinical knowledge over time (F = 189.7
(1, 31), p = 000).
Hypothesis 3 related to the development of self-
confidence in clinical skills was not supported. A
MANOVA for group by time for the self-confidence
test revealed no interaction effect. Both groups displayed
significant overall improvement in self-confidence over-
time (F = 56.91 (1, 40), p = 000). Table 4 displays the
means and standard deviation for these measures.
Finally, Hypothesis 4 related to motivation (engage-
ment) for lifelong professional development in the area
of musculoskeletal rehabilitation was not supported. A
MANOVA for group by time for the motivation scale
revealed no interaction effect. Overall both groups
displayed greater motivation for lifelong professional
development overtime (F = 10.05 (1, 40), p = .003).
Exploring students’ perceptions of the simulated learning
environment
All 21 students who were assigned to the SPs condition
responded to the open-ended question eliciting their
perceptions and experience of this learning environment.
Five main themes emerged from the qualitative data
analysis of their accounts. There were three positive
themes, namely, preparation for professional practice,
exposure to different body types and positive challenge
and two negative themes, titled, lack of feedback, and
stressful situation. Table 5 displays these themes.
More than half of the group (17/21) reported positive
aspects and of these, 13 conveyed both positive and
negative attributes. On the positive side, the prevailing
theme centred on providing them with a real-life sce-
nario which can carry over into the professional setting.
More specifically, students mentioned preparation for
professional practice, exposure to various physical char-
acteristics, and the challenging aspect of working with a
standardised patient, which participants felt provided
them with a better simulation of professional practice.
For example,
Table 4 Pre- and post-means and standard deviations for
all measures (Practical exam, clinical skills self-confidence,




N Time Mean Std. Dev. p
Practical Exam 43 2 11.97 4.62
Peer-patient 22 2 10.18 3.78
Standardised patient 21 2 13.47 4.91 .018*
Pre-Clinical skills self-confidence 43 1 2.71 1.06
Peer-patient 22 1 2.56 .963
Standardised patient 21 1 3.60 .694
Post-Clinical skills self-confidence 43 2 3.97 .897 .000*
Peer-patient 22 2 2.87 1.15
Standardised patient 21 2 4.40 .897
Pre-Engagement in lifelong learning 43 1 3.11 1.08
Peer-patient 22 1 2.77 .956
Standardised patient 21 1 3.44 1.13
Post-Engagement in lifelong
learning
43 2 3.53 1.09 .003*
Peer-patient 22 2 3.12 .963
Standardised patient 21 2 3.93 1.09
Pre-Clinical knowledge test 43 1 4.88 2.77
Peer-patient 22 1 5.04 2.73
Standardised patient 21 1 4.71 2.88
Post-Clinical knowledge test 43 2 11.88 2.70 .000*
Peer-patient 22 2 11.50 3.05
Standardised patient 21 2 12.28 2.28
*significant at p < 0.05.
Table 5 Students’ perceptions of standardised patients
(SPs)
Themes Examples from the data
Positive
Preparation for professional practice Provided a sense of being in a real
clinical setting
Exposure to different body types She (patient) had an injury
Positive challenge Think on our feet
Put in a situation to test our knowledge
Negative
Lack of feedback They didn’t know what I was testing
so they couldn’t pre-empt or hint at
Stressful situation It made me take it (lab) more seriously
which was quite nerve racking
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Preparation for professional practice
A majority of participants (13) expressed the SPs experi-
ence as having a positive impact for their future as a
professional, reporting that they felt it better prepared
them for practice:
“I liked the feel of assessing someone I didn’t know
creating a real-life patient/provider scenario (which)
will help in building confidence and experience which
will carry on in further careers” (student 13)
“….It gave me a sense at being in a real clinical
setting” (student 40)
“I liked that it [standardised patient] forced me to
concentrate more and act more professionally”
(student 17)
Exposure to different body types
A few participants (5/21) noted the valuable experience
of working with an unknown population, that is, people
who were of different age, physical health and body
morphology.
“Got to work on different body types” (student 3)
“I liked that she (SP) had an injury that I could use to
test on” (student 25)
“Liked different body which allowed me to look
objectively at a stranger” (student 28)
Positive challenge
Six participants felt that the experience was a challenge
but this was viewed with positive responses.
“It was a lot harder and scarier doing it on someone I
didn’t know which was very good” (student 19)
“Allowed us to think on our feet” (student 28)
“…Liked the fact I was put in an uncomfortable
situation to test our knowledge” (student 5)
Negative experiences or disliked aspects varied, with a
minority of students (4/21) expressing exclusively a
negative experience or a dislike of some specific aspect.
Their comments were similar to those students who re-
ported both positive and negative experiences. The two
negative themes are presented below, with direct quotes
to illustrate students’ accounts of their experience.
Lack of feedback
The most common negative theme was lack of patient
feedback, which was reported by a third of the group
(7/21). These students thought that due to the SPs be-
ing “trained to perform”, they had limited or no know-
ledge about the condition and evaluation procedures.
Consequently, learning was not as effective as working
with a peer, with whom ideas could be freely discussed.
“There was no feedback and communication so it was
hard to know if I was doing it (skill) correctly”
(student 16)
“…you couldn’t bounce ideas off them (peer) or ask
them questions” (student 3)
“They didn’t know what I was testing so they couldn’t
pre-empt or hint at what we should do” (student 28)
Stressful situation
Almost half of the group (9/21) mentioned the increased
level of stress raised by working with SPs. Students
expressed concerns about making mistakes and the pro-
fessional atmosphere of the lab. As all these participants
were familiar with the use of peer-patients through previ-
ous, unrelated units, the use of SPs exposed them to an
environment, which was perceived as less comfortable.
“It made me take it (lab) more seriously which was
quite nerve racking” (student 9)
“I disliked having a standardised patient which
seemed to put considerable more stress and pressure
on me” (student 29)
“I found it added to my nerves because I know that
they were older and this made me nervous. I feel more
comfortable with a peer; I am less inclined to be scared
if I’m making a mistake with a peer” (student 36)
Exploring standardised and peer patients’ perceptions of
students’ performance
All students’ clinical skills were assessed with a practical
test, performed with either SPs or PPs, depending on the
group they had been assigned to. After each student had
been assessed the SPs and PPs were invited to respond
to an open-ended question on their perceptions of
the students’ professional and communication skills per-
formance during the clinical skills assessment (this feed-
back was not provided to the student at the time of the
test). Specifically, they were asked to describe how the
student appeared professionally and while communicat-
ing, while assessing them. All PPs and SPs reported on
their respective student’s performance. Table 6 displays
these themes.
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From the SPs perspective, two positive themes emerged,
namely, being confident and comfortable, and one
negative theme, namely, feeling uncomfortable.
Out of the 21 students in the SP condition, 14 were
only perceived positively and one only negatively. The
other six were perceived in both positive and negative
terms. For example,
“Student was confident and relaxed but nervous.
Acted professional” (student 8)
“Seemed quite confident, however had some nervous
moments where he lost his train of thought and
professionalism” (student 13)
“The student appeared relaxed and comfortable with
me and did not appear too nervous on the finding of
pain or positive tests” (student 22)
Within the PPs condition, one single positive theme
emerged, namely relaxed, with one negative theme, un-
comfortable being the overriding factor. Out of the 22
students in this condition, none were perceived only
positively, nine were perceived only negatively while the
remaining (13) were perceived in both negative and posi-
tive terms. For example,
“A bit stressed at first but then seemed to relax
towards the end” (student 4)
“Not very comfortable and was fairly nervous and
unsure” (student 11)
“Student was very nervous. He let that get the better of
him. Because he was nervous it affected his performance,
e.g., remembering what tests to do. Could tell he was
uneasy” (student 31)
“Student looked relaxed, and did not appear too
nervous, but did go through the exam a bit quick
though” (student 33)
The dominantly positive perceptions provided by the
SP (20/21, 14 of them exclusively positive) in compari-
son to the PP (13/22, none of them exclusively positive)
suggests that although both groups did appear to be
nervous and stressed, more than likely due to this being
an assessment which formed their final mark, those stu-
dents in the SPs condition may have developed a greater
sense of professionalism which was reflected in their
performance. This building sense of professionalism,
which may have developed over the two-week lab ses-
sions, may have a direct effect on how students perceive
the importance of practice laboratory sessions. This, in
turn, may have resulted in them practising their skills
more intently.
Overall, these results demonstrated that the use of
SPs is beneficial for the development of clinical skills.
However, some aspects of the simulated learning envir-
onment, especially working with unknown people, can
place some students in a position of discomfort and hin-
der their development of confidence and in turn their
desire to engage further in the area being taught. Stu-
dents and patient actors’ (PPs and SPs) comments also
highlight the importance of comprehensive preparation
of the SPs; especially sufficient understanding of the pro-
cedures students had to practise.
Discussion
The use of SPs in musculoskeletal curricula was explored
in this study. As with health professions programs such as
medicine and exercise physiology, educators are chal-
lenged to prepare students entering the profession to be
skilled in evaluation, critical thinking, self-analysis, and
decision making in musculoskeletal assessment and re-
habilitation. The results from this study provided support
for the learning value of implementing a simulated learn-
ing environment, more specifically the use of SPs in a
musculoskeletal rehabilitation course, to increase students’
development of clinical skills.
This form of instruction may contribute to bring stu-
dents’ knowledge and skills closer to other health profes-
sional education programs, which have scope within
their curricula to incorporate multiple units in this spe-
cialised area. For example, approximately one third of
physical therapist education programs in the United States
utilise SPs [32] and have multiple units in musculoskeletal
Table 6 Standardised and peer patients’ perceptions of
students
Themes from standardised patients
(SPs)
Examples from the data
Positive
Confident Seemed quite confident
Comfortable The student appeared relaxed
and comfortable
Negative
Uncomfortable Had some nervous moments
where he lost his train of
thought and professionalism
Themes from Peer Patients (PPs) Examples from the data
Positive
Relaxed Student looked relaxed, and
did not appear too nervous
Negative
Uncomfortable Student was very nervous.
He let that get the better of him
Not very comfortable and
was fairly nervous and unsure
Hecimovich and Volet BMC Medical Education 2014, 14:253 Page 8 of 12
http://www.biomedcentral.com/1472-6920/14/253
evaluation and rehabilitation. While this is a vital compo-
nent of physical therapy (physiotherapy) there are similar-
ities in the practice of musculoskeletal rehabilitation in
exercise physiology. We would argue that exercise physi-
ology, like medical education programs more generally,
need to include pedagogical methods that adequately pre-
pare students for this professional challenge. Yet, if pro-
grams are already crowded, multiple class/unit/module in
musculoskeletal evaluation and rehabilitation cannot be
offered, thus alternative, time-effective approaches need to
be considered.
Whilst a few previous studies had reported positive re-
sults with the use of SPs [33-38], the outcome measures
were mostly isolated to one skill, or elicited subjective
feelings such as self-confidence or anxiety of the stu-
dents. In contrast, the present study measured the actual
outcome of an evaluation to an area of the body, which
required knowledge and the ability to perform a variety
of shoulder physical evaluation skills.
In this study, the lack of impact of working with a
standardised patient compared to working with a peer as
patient, on students’ clinical knowledge (written test),
self-confidence in clinical skills and enhanced motivation
for lifelong learning can be interpreted in terms of the
one-off intervention with very limited exposure to SPs.
In light of previous research support for the use of SPs
in enhancing areas such as communication skills, and
self-confidence [21-23], future research should consider
longer timeframe (e.g. a full semester) and several expo-
sures to SPs. It should also compare musculoskeletal
knowledge and skill to health professional education
programs that have several classes/units/modules in this
area in order to determine if it is can be an alternate
method of instruction.
In regard to the lack of increase in motivation (engage-
ment) for lifelong professional development, and self-
confidence in clinical skills, it is possible that students
who worked with SPs, who were people they did not
know and who were trained to respond to pain during
treatment, may have had their self-confidence and mo-
tivation challenged more so than those who worked with
supportive, familiar peers. This was captured in the feed-
back from those students who were exposed to SPs. For
example, a few reported the experience being “very nerve
racking” and “…more stress [ful]”, whilst others reported
a lack of feedback such as “I couldn’t discuss things I was
confused about with my peers” as potential challenges to
their confidence. However, it must be noted that the SPs
were instructed to provide constructive feedback to stu-
dents about their professional and communication skills
and not how well they performed the skill (they are after
all, acting as patients with limited knowledge of the skills
being applied). This was clearly the case as students
wanted the SPs to provide feedback on the skills as was
noted by this student, “They didn’t know what I was testing
so they couldn’t pre-empt or hint at what we should do”.
Even though students perceived their self-confidence as be-
ing challenged it may not have shown outwardly in appear-
ance. This was reported in the feedback from the SPs. For
example, “Seemed quite confident however had some ner-
vous moments where he lost his train of thought…” This is
in comparison to the PP group who received more negative
comments categorised as them being uncomfortable in
appearance. The contrasting outwardly appearance of
high confidence with a reduced level of self-perceived
confidence is important as increasingly more research
is being paid to patients’ views about their doctors (and
their appearance of confidence) and the relationship be-
tween health outcomes [39] such as reducing anxiety
levels and preventing possible psychological complica-
tions [40].
Whilst possessing optimal levels of self-confidence in
clinical skills may be ideal [41,42], the extent to which
self-confidence reflects actual competence in clinical
skills is contentious. Some research has revealed a lack
of direct relationship between self-confidence and com-
petence [43,44], leading some to conclude that self-
confidence may not be a reliable indicator of actual
competence [45,46]. However, possessing optimal levels
of self-confidence in skills is important because it is a
self-evaluation of competence and capability to effect-
ively manage various situations. As such, this provides
motivation, which is a key determinant of persistence in
difficult learning activities [47]. In part, this link between
optimal levels of self-confidence and increased motivation
to practice and apply learnt skills [48], has contributed to
the view that self-confidence is a central component in ef-
fective clinical performance [49] and therefore may impact
motivation for lifelong professional learning.
Important to educators are those labs which use PPs
scenarios which may lack the challenges of practicum
and eventual practice as expressed by one student, “I feel
more comfortable with a peer; I am less inclined to be
scared if I’m making a mistake with a peer”. Therefore it
may be important, whilst designing labs that utilise PPs,
to incorporate components such as limited feedback,
and less compliance with the peer-patient.
The importance of feedback cannot be overlooked, as
the information provided by an agent (e.g., teacher, peer,
and patient), is vital for improving one’s performance
and understanding. It can increase effort, motivation, or
engagement and/or it can increase cue searching and task
processes, which in turn lead to understanding (motivation
to engage in further learning). Feedback is well established
as having among the most critical influences on student
learning [50]. Kluger et al. [51] concluded that feedback is
effective to the degree to which it directs information to
enhanced self-efficacy (self-confidence) and to more
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effective self-regulation, such that attention is directed back
to the task and causes students to invest more effort or
commitment to the task. They claim that such feedback is
likely to yield impressive gains in performance. This needs
to be highlighted when programs use SPs as there needs to
be a feedback mechanism in which the student can ad-
equately learn and seek further help.
Age may play a role in how well SPs are able to con-
tribute to effective education. This was brought up with
the SPs age difference which spanned from 22 to 40 with
a majority in their mid to late 20s. This was in contrast
to the PP group, which had 34 students in the 18-22 age
range, 7 in the 23-28, and 2 over the age of 28. This was
reflected in a student’s comment, “I found it added to
my nerves because I know that they were older and this
made me nervous”. This was an interesting aspect which
emerged and is not documented in the literature.
From an educator’s perspective, both peer role-play
and SPs represent valuable tools for clinical knowledge,
self-confidence and enhanced motivation for lifelong
learning. The positive effect of both methods is note-
worthy as it suggests that students can benefit from both
learning opportunities but in different ways. Peer role-
play, whilst perhaps less sophisticated than the applica-
tion of SPs, nevertheless offers highly valuable training
scenarios with the opportunity for peer feedback. Re-
search has also explored the association between various
standardised patient types and students’ perceived learn-
ing experiences. Mavis et al. [52] specifically looked at
the use of actors, peer students, and instructors as stan-
dardised patients in performance-based assessments.
They reported that students were feeling most intimi-
dated by instructors and least nervous with peers. In-
structors gave the best feedback, whilst actors were
found to be most believable as a patient. Despite these
differences, Mavis et al. [52] found that their students
were generally confident in their simulated diagnosis,
did not feel their performance was inhibited, and had a
positive learning experience with each type of standar-
dised patient utilised. This finding is also consistent with
our students’ perceptions of their confidence in skill de-
velopment with both patient types (peers and actors).
The use of SPs in examination skills training, however,
remains a more powerful tool than peer role-play and
therefore both warrant inclusion in health professional
education curricula. Peer role-play constitutes a valuable
tool for undergraduate clinical skills training, since it re-
quires few resources and most importantly because it al-
lows students to personally experience what a patient
encounters during a physical assessment procedure.
Conversely SPs may have a greater impact on the devel-
opment of clinical skills but given the expense, time and
resources, they may not be used on a regular basis, peer
role-play being a more affordable and highly suitable
alternative [53]. Future research may also explore the
benefits of a staged approach, carried over an extended
period of time, starting with peers and following up with
semi-formal SP situations. This would allow early expos-
ure with peers so they get comfortable with the process
and obtain informal feedback, share ideas and informa-
tion, and then later with SPs.
While the use of SPs can be an added expense, the
cost may be reduced if other approaches are considered.
One possibility may be to seek volunteer participants
who live in retirement villages. This option may have
mutual benefits, since it would offer a way to engage a
community of retirees in students’ learning process
while at the same time exposing students to a popula-
tion that they will encounter in great numbers whilst in
professional practice. The use of research participants in
other studies could be another way to attain standar-
dised patients. This would be accomplished by imple-
menting a learning component in a research project, for
example, by asking participants being assessed for car-
diovascular, strength, balance and fitness levels in other
research to contribute as a standardised patient in a re-
lated course (i.e., cardiovascular rehabilitation, fitness as-
sessment, etc.).
Limitations to this study include the small number of
participants and relatively short lecture and lab time
frame. A longer intervention may have yielded different
results. Also, the basis for assigning students to groups
did not include level of clinical practical skills, which
were assessed only after the lecture and lab sessions. It
was decided that this would be difficult as the students
did not have any prior practical skills experience with
this material and therefore may not have accurately self-
assessed their proficiency. However, all students did have
prior theoretical knowledge, which we felt would be a
better way to assign them to groups. Students’ reports of
their clinical self-confidence and their engagement in
lifelong learning were two other elements not used to
assign students to a particular condition. Taking into ac-
count these two aspects may have generated groups with
different profiles and in turn different findings. This
should be explored in future research.
Conclusion
The present study examined the benefits of training
practice in musculoskeletal assessment and rehabilita-
tion using SPs in a short time frame. Despite limitations
such as small sample size, a two-week lecture and lab
time frame, limited exposure to SPs and lack of qualita-
tive data from students who practised with a peer, the
findings provide support for the value of using SPs to
enhance students’ clinical assessment skills in musculo-
skeletal rehabilitation, and more generally to prepare
health professional students to meet the challenge of
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patient needs. Specifically, the findings suggest that the
use of SPs could play a vital role in achieving optimal
levels in knowledge and skill in health professional pro-
grams that can only incorporate a few modules in the
area of musculoskeletal assessment and rehabilitation.
Overall, the main barrier related to the use of SPs re-
mains the financial aspect but once a pool of SPs has
been constituted, the overall costs to a study program
would decrease. Considering other novel approaches to
attain participants willing to act as patients may repre-
sent an alternate, yet effective, approach in attaining a
pool of volunteers on a continual basis.
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